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CERES (Pl's Barkstrom Welicki)
(bserve SW LW Wndow (WN) TQA fl uxes
Retrieve clouds with i nager
Estimate Surface and Atnospheric Radi ation Budget (SARB)
SARB = vertical profile SWz), LWz), W(z)
Adj ust paraneters
A oudy: cloud (t, z, area)
Cl ear: ocean aerosol 1 or land surface al bedo
humdity (PW UTH) and surface skin T

CERES (Goal s for CLAMS
1. Validate vertical flux profile

2. Inprove a priori ocean optics



Q Wiy have COVE (|l ong-term sea platformat Chesapeake Light)?

Al: Point (i.e., COVE) sea observations permt tinme nean cl osure for
both upwel ling and net surface radiation over a large area (at | east
MODI S pi xel, and perhaps CERES footprint).

For surface upwelling, the above is hardly ever true over |land. Over
the sea, the ceasel ess waves permt the analyst to swap space and tine.

A2: I nproved optical boundary conditions for renpte sensing are
needed for the nobst common surface (the sea) viewed from space.

Exanple: Direct radiative forcing of aerosols

A2 surface optics >> retrieve aerosols

Al surface net flx |>> parse forcing to surface vs atnos.

Q VWhat's speci al about COVE?

A It will permt us to nmeasure the variation of ocean optics for a
huge nunber of sun angles, aerosol and cloud conditions, w nd speeds,
and sea st ates.

Q Wat will the CLAMS canpaign do for the |ong-term COVE?

A. CLAMS will determ ne how to account for platformobstructions
and | ocal variations in sea optics when interpreting COVE dat a.

Upwel I i ng spectral radiances will be neasured in ACE-Asia on RV Brown.



(bservations of upwelling SWat 4 surface sites (2 |and and 2 sea)
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Land (L): Even if L1 and L2 are nearby, the tinme-nmean upwelling
radiation at L1 will differ fromL2 (effect of trees, hills, etc.)

Sea (S): S1 and S2 are nearby, the tine-nmean upwelling radiation
at S1 and S2 wll be equal (swap space and tinme with ocean waves).



CLAMS — Aerosols, sea optics, and SWin clear skies

Ccean spectral BRDF — one focus of CLAM

COVE - long tine series of reflected spectral radi ances (SPlA)
Si mul t aneous wi nd, wave hei ght, aerosol 1, broadband (BSRN)

Variation of COVE sea BRDF w.r.t. w nds, sea state, incom ng SW clouds
CLAMS — intensive aircraft field canpaign (July 2001)

Scal e up COVE neasurenents to MODIS (1 kn) and CERES (15 knm) pixels
ACE- Asia cruise of RV Brown (March-April 2001) - spectral radiances (SPlA)

“Blue water” sea optics for a few wnd and sea state conditions

A nodel of ocean optics cannot be validated with only neasurenents in the
deep ocean from a research vessel (RV). The vessel rocks, and its tine
sampling is too short to span the nyriad of sea state, w nd, and sky
conditions that drive sea optics. Qur strategy is to obtain the exhaustive
measurenents we need by continuous operations at the rigid COVE platform
Aircraft neasurenents in CLAMS will validate our scaling up of the point data
from COVE to the pixels of AVHRR, SeaWFS, MODIS, MSR, and CERES (i.e., how
to use satellite data to specify ocean BRDF). W will validate the final
CLAMS results by conparing our satellite-based estimtes of sea optics with
nmeasurenments taken by the RV Brown over the Pacific Ccean during ACE Asi a.



Relative Azimuth of CERES/TERRA for

ChesLight Target
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Reprogramm ng CERES scan for CLAMS (Haeffelin)

CERES can rotate in the azinmuth plane to obtain nunerous observations
(at different view angles) of a single target on sel ected dates.
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Br oadband surface al bedo — npbdel and observati ons

Coupl ed ocean- at nosphere radi ative transfer nodel (Z. Jin)
has explicit treatnent of scattering within both air and sea

bservations at CERES Ccean Validation Experinent (COVE) sea platform



Albedo (%)
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Ccean spectral al bedo is influenced by several vari ables.
Chl or ophyl typi cal sea concentrationis 0.3 ng m3
varies seasonally at COVE by ~factor 10

Bubbl es definitely in the sea, but rarely accounted
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Sea depth at COVE is 11m W never see the bottom at COVE, but depth may be
a factor for albedo. Bottom al bedo is not neasured.
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Model ed effect of Disolved Organic Matter (DOM) on spectral al bedo



Radiance (uW/em2/um/sr) for 2001-007 16GMT from 5-minute average.

SZA from 61.39t0 61.18, SAA from 161.72 to 162.56(x180).
Average wind speed 1s 5.8 m/s and direction at 163.7. AOD 15 0.151.
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Upwel i ng Directional Radi ances - (bservations and Mddel (W Su)

SP1A (500nm 6S Code
Scanni ng photoneter at COVE W dely used nodel



